We shall present this paper in the framework and terminology of differential topology though all our arguments are valid in the piecewise linear ease also, under local unknottedness hypotheses. In particular we use R p for Euclidean space of dimension p, S p~1 for the standard unit sphere in it, and D p for the disc which it bounds. Kosinski proved in (5), with certain restrictions on p and q, the following theorems.
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I When p ^ 4, this corollary is due to Levine ( (6)). (Levine excludes the case p = 5, but Browder has pointed out an easy way to fill the gap in the argument.)
Proof of Lemma 1. Let T be a submanifold of S p+q+1 , with the homology of S p x S a ; p,q > 0. By Alexander's duality theorem, C = S p+Q+1 -T has two components, and
Let the components be C and C". Neither can be acyclic, for if C" was, its closure would be an acyclic manifold, and its boundary a homology sphere. So one component is a homology ^-sphere, the other a homology ^-sphere; we label their closures C p and C q .
The case p = q = 0 is trivial (T consists of four points lying on a circle); if p > 0, q = 0 a similar argument shows that we have three components; two acyclic (with union C q , say), and a homology S 
Now return to the general case, and suppose n^T) Abelian. If p,q ^ 2 this shows that T is simply connected; van Kampen's theorem now shows that C p and C q are simply connected (for 1 = n 1 (S p+(1+1 ) = ^i(C p ) *77-1 (C g )), so they are homotopy spheres. A similar argument goes if p J= 2, q = 0, as each component of? 1 is simply-connected. Finally, let p ^ 2, q = 1, so 7T 1 (T) ~ H^T) ~ Z. The commutative diagram shows that n x {T) is a 'retract' of 77i(C g ); hence ^(Gp) is a retract of so C p is simply connected, hence a homotopy S p .
Proof of Theorem 2. We have already considered the cases p +q+ 1 ^ 2; the cases p + q+1 = 3 are due essentially to Alexander ( (1)). Now suppose p f* q and p + q > 5. Then p + q+l ^ 2g+ 1, so (if C g is a homotopy #«) we can imbed /S 9 in G q by a homotopy equivalence. Moreover, Si unknots in gp+q+i (this is due to Whitney ((io» if p > q and to Wu ((11)) if p = q), and in particular has a trivial normal bundle. Since the codimension p+\ > 3, and the dimension p + q + 1 > 6, aresult of Smale( (7),Theorem 4-1) shows that C q is a tubular neighbourhood of S Q , and hence an unknotted D p+1 x S". Hence also T = S p x S q is unknotted, and Cp diffeomorphic to S p x
In the case2? + q = 4, the only gap in this argument is the appeal to Smale's theorem, and the only gap in Smale's argument is the assertion that an A-cobordism between S p xS 9 and itself is diffeomorphic to a product. But for p = q = 2, this has been proved byBarden((2));for^) = 3,q ~ 1 it is our conjecture above; for p = 4,^ = Oit was shown by Smale ( (7)) that 'a contractible 5-manifold with boundary diffeomorphic to 5 4 is diffeomorphic to D 5 ', from which the result follows. We have now proved parts (B) and (C) of the theorem, and all cases of part (A) except q = 1, p ^ 3, when C p is necessarily a homotopy S p , but unknotting need not occur. In this case we assume T diffeomorphic to 8 P x S 1 . Introduce corners on dC p so that T is the product of S p and a square. Then C p is an ft-cobordism of manifolds with boundary (diffeomorphic to S p xl -the 'ends' of the square) which, on the boundary (the 'sides' of the square) is a product. Hence the A-cobordism is also a product in a neighbourhood of the sides. Remove the sides and apply Smale ( (7) , the corresponding n^Cg) is also non-Abelian, so T is knotted.
Proof of Theorem 3. In one direction this is trivial; if 8 is unknotted, then T certainly is. Conversely, suppose T unknotted. The unknotting gives a diffeomorphism of T on an unknotted 8 P x S
1
; for x e 8 1 , S p x x is then unknotted. Our idea is to prove S diffeotopic to S p x x. As T is the boundary of a tubular neighbourhood of S, we have a diffeomorphism of T on 8 x S 1 , and 8 is diffeotopic to 8 x x. We now need ; this is the projection of the universal cohering. Also, for t € R, write T(t) = t+ 1. Then T generates the group of deck transformations, isomorphic to n^S 1 ) = Z. We also write e: N xR->-N y. 8 1 for the product with the identity, and correspondingly for T; p 2 : N x R -> R for the projection. 
